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That which is claimed is: 




Tuning apparatus for a stringed musical instrument comprising a body 
and a neck extending outwardly from said body, a iplurality of strings 
extending from said body to said neck, means foy forming a first 
critical point for each of said strings on said neck, means for forming a 
second critical point for each of said strings cm a fulcrum tremolo, said 
fulcrum tremolo includes a base plate, said Jaase plate being pivotally 
mounted about a fulcrum axis extending tpnsversely of said strings for 
changing the pitch of all said strings at ©ne time as said base plate is 
pivoted, separate means for mounting each of said strings on said base 
plate and for raising and adjusting thje tension of said strings from an 
untensioned condition to a proper paying pitch including means for 
varying the spacing between sai<mirst and second critical points for 
changing the harmonic tuning, wherein the improvement comprises that 
each of said separate means for mounting each of said strings has a 
bridge element formin^say^econd critical point and a string holder 
means on opposite side oftsaid bridge element from said first critical 
point disposed in a variably spaced relation to said second critical point 
over which each of saicf string extends. 

Apparatus as set fortn in claim 1 wherein said separate means has a 
sleeve-like member, said sleeve-like member has a first portion closer 
to said second critical point and a second portion more remote from 



said second critical point, said sleeve-like member includes a restricted 
interior portion between said first and second ends thereof, said string 
holder meansrhas a first end closer to said bridge element and a second 
end more remote from said bridge element, said string holder means is 
displaceable between a first limiting position and a second limiting 
position md the first end of said string holder means is in spaced 
relation mom said bridge element in and between said first and second 
limiting positions, and said restricted portion so arranged to receive said 
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separate means operable to impede rotation of said sleeve-like memj 
in one direction without additional means. 

3. Apparatus as set forth in claim 2 wherein string holderjneans has a 
string passageway extending from the first end thereof toward the 
second end, said string arranged to extend through said string 
passageway and secured to said string holder means at said second end. 

4. Apparatus as set forth in claim 3 wherein^aid string holder means has a 
threaded portion extending in the direction of the first end from said 
second end of said string holder means, said string holder means has a 
string clamping means extending Worn said first end of said string 
holder means towards sfwd/hreaped portion, and said string holder 
displacement means c©mpos^ an bolt-like member adjustably 
mounted in said separate mpans and arranged to threadedly engage said 
string holder means for displacing said string holder means between 
said first and second limiting positions. 



Apparatus as set forth in claim 4 wherein said string clamping means 
* has a fork-like s^ted string passageway extending from said threaded 

portion to said iirst end of said string holder means, said string 
clamping means including a clamping point at first end of said string 
holder mearis, said fork-like slotted string passageway has a lower fork 
closer to said base plate and an upper fork more remote from said base 
plate, sa^l string clamping means has a annular flange-like portion in 
bearing contact with said restricted interior portion of said sleeve-like 
memoer, said string arranged to extend through said string passageway 
between said upper and lower forks, wherein as said string holder 
i^ans is displaced in and between said first and second limiting 
Positions for macro-tuning said string, said upper and lower forks are 
simultaneously displaced towards said string within said restricted 
interior portion for anchoring said string at said clamping point. 
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A stringed musical instrument comprising an elongated necjf and body 
attached to one end of the said neck, a tremolo device mounted on said 
body, a plurality of elongated strings, means on said n^ek for 
supporting and forming a first critical point for each^>f said strings, 
said tremolo device forming a support for and second critical point for 
each of said strings, said tremolo device composing a fulcrum tremolo, 
said fulcrum tremolo including bearing means mounted on said body 
and supporting said fulcrum tremolo for pipotal displacement, said 
bearing means comprises at least one ballbearing and at least one 
bearing housing for adjustably positioning said bearing means relative 
to said body and at least one shaft isiconnected to said base plate 
through said ball bearing wherein tne improvement comprises an 
annular flange on said sl^fij whicja spaces said bearing means away 
from said base plate. 



A stringed musical instrument comprising an elongated neck and body 
attached to one end of the /aid neck, a fulcrum tremolo mounted on 
said body, a plurality of elongated strings, means on said neck for 
supporting and formingia first critical point for each of said strings, 
said fulcrum tremolo forming a support for and second critical point for 
each of said strings, said fulcrum tremolo including counter springs 
with a first end closer to said second critical point and a second end 
further from said second critical point, said first end of said counter 
springs connected to said body and said second end of said counter 
springs connected to an attachment means on said fulcrum tremolo for 
counter balancing the tension of said elongated strings wherein the 
improvement comprises that said attachment means includes a separate 
means for globally tuning said fulcrum tremolo. 



8. Apparatiis as set forth in Claim 9 wherein said separate means 

comprises a spring holder means disposed in spaced relation between 
said fust end of said counter springs and said attachment means. 
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9. Apparatus as set forth in claim 8 wherein said spring holder m@£is is 
displaceable between a first limiting position and a second limiting 
position and said spring holder means is in spaced relation from said 
attachment means in and between said first and secoq^ limiting 
positions. 

10. Apparatus as set forth in claim 9 wherein saija attachment means has a 
threaded passageway extending in the direction of said spring holder 
means, said spring holder means has a threaded passageway extending 
in the direction of said counter spring^and an unthreaded passageway 
extending in the direction of said attachment means, and said string 
holder displacement means comprises a thumb screw-like member 
arranged with a first thceaffled nprtion extending in the direction of said 
counter springs and a^ecMd^ujpeaded portion extending in the direction 
of said attachment nhtfns. 

1 1 . Apparatus as set forth m Claim 1 0 wherein said first threaded portion 
of said thumb screw-Mke displacement means is threadedly engaged 
with said threaded passageway of said spring holder means and said 
second threaded portion of said thumb screw-like displacement means is 
threadedly engaged with said threaded passageway of said attachment 
means for di spacing said string holder means in and between said first 
and second limiting positions. 



id ram 
sfas sei 



12. Apparatusfas set forth in claim 11 wherein said attachment means has a 
pin extending in the direction of said spring holder means and said pin 
passes/hrough said unthreaded opening of said spring holder means for 
limiting the rotation of said spring holder means about said thumb 
scn^v-like displacement means. 




13. ma stringed musical instrument, means for locking and tensioning at 
'least one string from an untensioned condition to a tuned pitched 
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condition at one end of the neck of a stringed musical insfrument, said 
means comprising a string locking means for said at le^st one string, a 
bracket secured to said one end of said neck, a levei^ivotally secured 
to said bracket, said string locking means securecyfo said lever, said 
lever is L-shaped comprising a first lever arm ^tending angularly from 
a second lever arm and said lever arms secureu together at an 
intersecting section and a pivot pin extending through said intersecting 
section and said bracket for pivoting and securing said lever to said 
bracket, a locking clamp for adjustably Securing said second lever arm 
to said bracket, said first lever arm has a free end spaced from said 
intersecting section, wherein the imOTovement comprises that said first 
lever arm includes an string holdej means for securing and 
macro-tuning said at least one string. 



14. A tuning apparatus 
strings extending o 
strings having a first 
said strings having a 




musical instrument, a plurality of 
tringed musical instrument, each of said 
a second end, each of said first end of 
anchoring means on a first section of said 



stringed musical instrument and each of said strings having a second 
anchoring means onia second section of said stringed musical 
instrument, separate means for raising and adjusting the tension of at 
least one string from an untensioned condition to a tuned pitched 
condition, wher&in the improvement comprises that said separate means 
has a string securing means including said first anchoring means for 
macro-tuning said at least one string. 



15. Apparatus as set forth in claim 14, wherein said string securing means 
has a fiist end closer to said second anchoring means and a second end 
fiirtheifto said second anchoring means, said string securing means is 
displaceable between a first limiting position and a second limiting 
position and the first end of said string securing means is in spaced 
relation from said second anchoring means and in between said first and 
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second limiting positions. 

16. Apparatus as set forth in claim 15 wherein each said separate means 
includes a sleeve-like member with a first section closer to said second 
anchoring means and a second section closer said ^econd anchoring 
means, said first end of said string securing mepis has a string 
passageway closer to said second anchoring means extending in the 
direction between said first and second ends thereof, said string 
securing means has a threaded portion farther from said second 
anchoring means extending in the direction between said first and 
second ends thereof, and said string^ecuring displacement means 
comprising an bolt-like member adjustably mounted in said sleeve-like 
member and arranged to threa^dly engage said string securing means 
for displacing said string seciymg means in and between said first and 
second limiting posifflbns. 

17. Apparatus as seJ^rttTnSF claim 16, wherein said sleeve-like member has 
a first slot arranged iiMsaid first section thereof, a first side of said 
sleeve-like member jpssociated with said first slot, said string securing 
means has a fork-^ke string passageway extending from said first end 
thereof towards said second end of said string securing means, said 
fork-like stringipassageway means has a upper fork closer to said first 
slot and an lawer fork more remote from said first slot, said upper fork 
has an unthreaded passageway transverse the direction of said fork-like 
passageway, said lower fork has a threaded passageway transverse the 
direction^>f said fork-like passageway, said upper and lower forks are 
displaceable between an open position and a closed position. 



/ 



18. Apparatus as set forth in claim 17, wherein said upper and lower fork 
displacement means comprising a thumb screw-like member adjustably 
^arranged to pass through said first slot of said sleeve-like member, 
through said unthreaded passageway of said upper fork and threadedly 
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engage said threaded passageway of said lower fork for displacing said 
upper and lower forks in and between said open and closejf positions 
towards said string for clamping and securing said at least one string. 

19. Apparatus as set forth in claim 18, wherein said sleeve-like member has 
a second slot extending from said first section of said sleeve-like 
member towards said second section thereo^qjacent said fork-like 
string passageway and continuing disposed^at an angle towards said first 
side of said sleeve-like member associapd with said first slot wherein 
said at least one string is arranged toiextend through said second slot 
and into said fork-like string passageway between said upper and lower 
forks. 

20. Apparatus as set forth in claimfl3 wherein string holder means for 
securing and macro-tiuning said at least one string is said string securing 
means for macro-tipiinafsain a^east one string as set forth in claim 14. 



21. Apparatus as set forthin claim 16, wherein said sleeve-like member 
includes a restricted ^portion between first and second section thereof, 
said string securing means has a string passageway extending from the 
first end thereoMoward the second end, said string arranged to extend 
through said string passageway and secured to said string securing 
means, said/ptring securing means includes a string clamping means, 
said string^clamping means in and between said first and second ends of 
said string securing means, said string clamping means has a fork-like 
slotted^string passageway extending from said threaded portion to said 
first^end of said string securing means, said string clamping means 
including a clamping point at first end of said string securing means, 
said fork-like slotted string passageway has a first fork and second 
nfork, said string clamping means has a annular flange- like portion in 
bearing contact with said restricted portion of said sleeve-like member, 
said string arranged to extend through said string passageway and 
between said first and second forks, wherein as said string clamping 
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means is displaced in and between said first and second limiting 
positions said first and second forks are displaced within said restricted 
portion of said sleeve-like member for securely clamping sai^string at 
said clamping point. 

22. Apparatus as set forth in claim 18 is part of a tremol^ device wherein 
said first end of said string securing means is as cl^se as possible to 
said second critical point. 

23. A fulcrum tremolo for a stringed musical instrument having a head 
engaging the first end of the strings, the tnemolo comprising: 
a base plate pivotable about a pivot axisf 
a string anchor engaging the second end of one of the strings; 

a bridge element connected© the rase plate, pivotable about the pivot 
axis, engaging Xh^oT^sXxfflg intermediate the string anchor and 
the head; t ^ 

a macrotuner connected to tbj£ base plate rearward of the bridge so that 
the macrotuner is pivotable about the pivot axis, the macrotuner 
being operable to^adjust the string from an untensioned pitch to 
\ a proper playinsf pitch, the macrotuner comprising: 

\ an elongated arm extending rearwardly adjacent the 

bridge element; and 
a gripping portion intermediate the bridge and the string 
anchor for gripping the string. 



24. The tremolo of claim 23 wherein the tremolo comprises a ball bearing 
and the base plate is pivotable about the base plate. 



25. A fulcrum tremolo for a stringed musical instrument having a head 




engaging the first end of the strings, the tremolo comprising: 

a bjlise plate pivotable about a pivot axis; 

a/string anchor engaging the second end of one of the strings; 

</ 
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a bridge element connected to the base plate, pivotabl^bout the pivot 
axis, engaging the one string intermediate th^tring anchor and 
the head; 

a macrotuner rearward of the bridge, operable tof adjust the string from 
an untensioned pitch to a proper playyifg pitch, the macrotuner 
comprising: 

a gripping portion intermediate the bridg^ and the string anchor for 
gripping the string. 

26. The tremolo of claim 25 wherein ihe macrotuner is connected to the 
base plate so that the macrotuner is pivotable about the pivot axis. 



27. The tremolo of claim 25 wherein the macrotuner comprises an 
elongated arm exteriaing rear^ardly adjacent the bridge element. 

28. The tremolo of claim 2& wherein the tremolo comprises a ball bearing 
and the base plate is pfivotable about the base plate. 

29. A fulcrum tremolof operable with a musical instrument having a body 
and a plurality of strings in a tensioned state connected to the body, the 
tremolo comprising: 

a base mounted to the body, pivotable about a fulcrum axis, wherein 
^ the tension in the strings tends to pivot the base in a first 

direction about the fulcrum axis; 
a tremolqprm operable to pivot the base about the fulcrum axis to 

create a tremolo effect; 
a biasing element connected to the body wherein the biasing force of 
% I k* as * n S e l ement tends to pivot the base in a second direction 

j 1 / against the tendency of the base to pivot the base in a first 

I direction in response to the tension in the strings; and 
'adjustment mechanism disposed between the biasing element and the 
base, operable to adjust the biasing force of the biasing element. 



* 
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30. ' The device of claim 29 wherein the base includes an elongated arm and 
the adjustment mechanism operates to vary the distance/between the 
arm and the biasing element. 



31. The device of claim 29 comprising a block connected to the biasing 
element and an elongated arm connected to th/base, wherein the 
adjustment mechanism threadedly engages aff least one of the block and 

\the elongated arm. 

32. The device of claim 30 comprising an/alignment element operable to 
impede rotation of the block in at least one direction relative to the 
elongated arm. 

33. A tremolo operable with a musical instrument having a body and a 
plurality of strings ij^aTtensioned state, connected to the body, the 
tremolo comprisir 

a base mounted (o^fie If&Wy, pivotable about a fulcrum axis, wherein 

the tension in thf strings provide a force in a first direction that 
tends to pivot #ie base in a first direction about the fulcrum 
axis; 

a tremolo arm operable to pivot the base about the fulcrum axis to 

create a tremolo effect; 
a counter balance producing a force in a second direction to counter 

balancefthe string tension force to establish an equilibrium point 
of rotation of the base; 
an adjustment mechanism operable to adjust the equilibrium point of 
rotation of the base. 



34. The device of claim 33 wherein the adjustment mechanism varies the 
counter balance force. 

7 

35. Ttfe device of claim 33 wherein the base includes an elongated arm and 
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the adjustment mechanism operates to vary the distance/between the 
arm and the counter balance. 

36. The device of claim 33 comprising a block collected to the biasing 
arm and an elongated arm connected to the ^ase, wherein the 
adjustment mechanism threadedly engage/ at least one of the block and 
the elongated arm. 

37. The device of claim 35 comprisins/an alignment element operable to 
impede rotation of the block in cpe direction relative to the elongated 
arm. 

38. A tremolo operable with a musical instrument having a body and a 
plurality of strings^T^ tejjfsioned state, connected to the body, the 
tremolo comprising: 

a base mountedw^helFody, pivotable about a fulcrum axis; 
a tremolo arm manually operable to pivot the base about the fulcrum 

axis to produce a tremolo effect; 
a tuning element Connected with the base operable to simultaneously 

vary the/ension in each of the strings. 

39. A tremolo onerable with a musical instrument having a body and a 
plurality of Strings in a tensioned state, connected to the body, the 
tremolo comprising: 

a base mounted to the body, pivotable about a fulcrum axis; 
a tremolo arm manually operable to pivot the base about the fulcrum 

axis to produce a tremolo effect; 
a rin§ bearing rotatably supporting the base; and 
a ^prtical adjustment for vertically displacing the base, wherein the 
vOTical adjustment is located parallel or forward of the pivot axis. 



